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, CH2MHILL
Hanford Group, Inc.

June 17, 2004

CHM HILL

Htntord Gro4p, Inc.

P.O. Box 1500

RlhCantd WA 99352

CH2M-0401824

Mr. S. J. Trent, Manager
Environmental Information Systems
Fluor Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352-0450

Dear Mr. Trent:

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FISCAL YEAR 2004

References: 1. HNF-SD-CP-QAPP-016, "222-S Laboratory Quality Assurance Plan,"
Revision 8, dated January 29, 2004.

2. 216-Z-9 Trench Characterization Borehole Sampling and Analysis
Concurrence for Analytical Requirements, dated October 2, 2003.

3. Interoffice Memorandun, H. L. Anastos, FH, to Distribution,
"Semi-Volatile Organic Compound Analysis," FH-0300526, dated
February 3, 2003.

4. Interoffice Memorandum, H. L. Anastos, FH, to Distribution, "Volatile
Organic Compound Analysis," FH-0300583, dated February 3, 2003.

5. SW-846, "Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods." Revision 3, U.S. Environmental Protection Agency,
Washington, D.C., dated December 1996.

This letter and four attachments represent the final analytical data report for the soil samples
from the 216-Z-9 characterization borehole that were received at the 222-S Laboratory between
March 24 and April 21, 2004. The samples were analyzed in accordance with Reference 1
through Reference 5.
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June 17, 2004

Should you have questions regarding this matter, please contact R. A. Bushaw at 373-4314.

Very truly yours,

Ruth A. Bushaw, Project Coordinator
Analytical Project Management
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Atttachments (4)
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Mr. S. I. Trent CH2M-0401824
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Attachment I
Narrative

222-S LABORATORY

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FY 2004

1.0 INTRODUCTION

Seven soil samples from the 216-Z-9 characterization borehole were received at the
222-S Laboratory between March 24 and April 21, 2004. The samples were analyzed in
accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 216-Z-9 Trench
Characterization Borehole Sampling and Analysis ConcurrenceJbr Analytical Requirements
(analytical instructions) (Reference 2), Semi-Volatile Organic Compound Analysis
(Reference 3), and Volatile Organic Compound Analysis (Reference 4), referenced in the cover
letter.

A Data Summary Report is included as Attachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the Sample
Breakdown Diagrams included as Attachment 3. Copies of the Chain of Custody and Generator
Knowledge Information forms are included as Attachment 4.

2.0 SAMPLE APPEARANCE

For easier tracking of results, the samples were logged into the laboratory database as four
different sample delivery groups (SDG), as noted in the following.

SDG 222S20040061-This SDG consists of one customer sample numbered B17N61. This
sample was collected on March 23, 2004. It was delivered to the laboratory on March 24, 2004,
in three 40-mL amber bottles with septum lids. Analysis for low-level volatile organic
compounds (VOC) was the only request for this sample. The sample was described as dark
brown, medium coarse sand.

SDG 222S200407f-This SDG consists of three customer samples numbered B 1 8XW3,
B18XR8, and B190T8-A. Samples B18XW3 and B1XR8 were collected on April 8,2004.
Sample B18XW3 was delivered to the laboratory on April 14, 2004, in three 40-mL amber
bottles with septum lids for low-level VOC analysis only. For sample B18XR8, three
5-g En Core@ samplers were received on April 8, 2004, for high-level VOC analysis. On April
16, 2004, two 60-mL bottles and one 120-mL bottle were received as B18XR8 for semivolatile
organic compound analysis (SVOA), polychlorinated biphenyl (PCB) analysis and inorganic and
radionuclide analyses listed in the analytical instruction. The samples were described as dark
brown, medium coarse sand.
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Sample B I 90TP-A was collected and delivered to the laboratory on April 15, 2004. As received,
it was labeled as B190T8 for a radscreen analysis. However, after receipt, the customer point of
contact requested an additional isotopic plutonium analysis and requested that the results be
reported using the sample number B19OT8-A. The sample was described as dark brown,
medium coarse sand.

SDG 222S20040100- This SDG consists of two customer samples numbered B17N64 and
B1 7N68. These samples were collected and delivered to the laboratory on April 21, 2004.
Sample B17N64 was received in five 40-mL amber bottles with septum lids for low-level VOC
analysis only. Sample B17N68 was received in three 5-g En Core* samplers for high-level
VOC analysis only. Sample 317N68 was described like the previous samples: dark brown,
medium coarse sand.

For sample BI 7N64, three of the five bottles contained dark brown, medium coarse sand and the
remaining two bottles contained lighter colored, beige, medium coarse sand. The initial low-
level VOC analysis was perfonned using the first three of the bottles in numerical order and was
reported as sample number S04M0001 15. The bottle chosen for the sample analysis contained
the beige sand, while the bottles chosen for the matrix spike (MS) and matrix spike duplicate
(MSD) analyses both contained the darker brown sand. The customer point of contact was
informed of the discrepancy and an additional VOC analysis was requested on the remaining vial
that contained darker sand. No additional MS or MSD analyses were performed. The sample
results for the additional analysis are reported as sample B17N64-A (SO4M000124), as the
customer requested.

SDG 222S20040101-This SDG consists of one customer sample numbered B191Y4. The
sample was collected and delivered to the laboratory on April 21, 2004. Five bottles were
received for analysis; one 60-mL bottle was received fir SVOA, one 500-mL bottle for
radionuclide analysis, and three 40-mL amber glass bottles with septum lids for VOC analysis.
On April 28, 2004, the customer point of contact canceled the request for SVOA and radionuclide
analyses, and the 60-mL and 500-mL bottles were returned to the customer on April 29, 2004.

The 40-mL bottles were filled to the top with soil, leaving no head-space. No preservative was
added to the sample bottles in the field. With the sample received in this configuration, it was
unclear whether low-level or high-level VOC analysis was requested, so the chemist preserved
portions of the sample for both analyses. The customer point of contact was informed of the
decision made by the responsible chemist conceming the VOC, and requested the laboratory to
report the high-level VOC analysis using sample number B191Y4-A.

3.0 SAMPLE HANDLING

Except for VOC analyses, the samples were stirred with a spatula prior to removing aliquots for
analysis. With this type of sample, this method is typically not sufficient to achieve
homogenization. However, the relative percent difference (RPD) between sample and duplicate
results for most analytes meet the acceptance criteria listed in the analytical instructions,
indicating good precision was obtained.
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As noted in Section 2.0 for B191Y4, the sample was provided in three amber glass bottles with no
preservative. Because the bottles had to be opened in a hood to obtain aliquots for analysis, the
sample integrity was compromised and the results may be biased low.

4.0 HOLDING TIMES

The analytical instructions requested that the laboratory make every effort to meet the SW-846
(Reference 5 in the cover letter) holding times for VOA. Additionally, an e-mail message was
received from the customer point of contact on April 19, 2004, requesting the laboratory to make
every effort to meet all analytical holding times.

The holding times were met for all analyses except for pH, sulfide, and mercury (Hg) for sample
BI 8XR8. For pH (24 hour) and sulfide (7 day), the holding times were not met because of an
8-day delay between the field sampling and delivery of the sample. For the Hg analysis, the 28-
day holding time was not met because of a combination of the 8-day delay between sampling and
delivery, and issues with scheduling resources and preparation of the fume hoods fir the
laboratory outage.

5.0 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes. In this table, solid samples that were prepared by water digest are indicated
with a "W" in the aliquot class (A#) column, and an "S" indicates a distillation preparation was
used. An "A" indicates an acid digest of a solid, and an "E" indicates that the stronger acid soil
leach procedure was used to prepare the sample prior to analysis. If there is no letter identifier in
this column, this indicates that the analysis was performed on a direct subsample with no
separate preparation, or with sample preparation that was included as part of the analytical
procedure steps.

Note that for most analytes, the results reported for the blank in the Data Summary Report arc in
the same units as indicated for the sample. However, for the ion chromatography (IC),
inductively coupled plasma (ICP) spectroscopy, uranium by phosphorescence (total uranium),
and ICP-mass spectrometry (ICP-MS) analyses, the results reported for the blank are actually
pg/mL.

5.1 VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Sample B18XW3 (S04M000Q96%Thc concentration reported for carbon tetrachloride (CC14)
exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of
260 pg/kg should be considered an estimate. Since the entire sample was used in process during
the first analysis, no reanalysis was possible. Sample BI 8XR8 (SO4M000095) was collected at
the same time on the same day. This sample was submitted to the laboratory for high-level VOC
analysis. No CC 4 was detected in this sample at a detection limit of 240 jg/kg. For the high-
level VOC analysis, some of the CC14 might have been lost due to the required process of
opening the En Core® sampler to the atmosphere to transfer the sample to a vial for preserving.
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Sample B17N64 (SO4M000115S-The concentration reported for acetone exceeded the
calibration range for the requested low-level VOC analysis. Therefore, the result of 170 pg/kg
should be considered an estimate. Since the entire sample was used in process during the first
analysis, no reanalysis was possible. Sample 817N68 (SO4MOO01 16) was collected at the same
time on the same day. This sample was submitted to the laboratory for high-level VOC analysis.
Acetone was detected at 660 pg/kg, but the result should be considered an estimate because it is
less than the estimated quantitation limit (EQL), which is 10 times the reported detection limit.
For the high-level VOC analysis, some of acetone might have been lost due to the required
process of opening the En Core® sampler to the atmosphere to transfer the sample to a vial for
preserving.

Sample 191Y4 (S4M0118-The concentration reported for CCL4 exceeded the calibration
range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of
290 pg/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-leel reanalysis was requested. Sample B191Y4-A
(S04M000123) was an aliquot removed from the same sample vial and preserved for high-level
VOC analysis. For this analysis, CC14 was not detected at a detection limit of 130 pg/kg. Again,
opening the vial may have compromised the analysis due to loss of analyte to the atmosphere.
No reanalysis was requested.

6.0 QUALITY CONTROL RESULTS

6.1 LABORATORY CONTROL SAMPLES

For nonradionuclide analyses, the accuracy of the analysis was evaluated from the recovery of
both a laboratory control sample (LCS) and an MS. The requested accuracy was LCS or MS
within 70-130% recovery. For radionuclides, the accuracy of the gross (or total) alpha, gross (or
total) beta, and ICP-MS analytes was evaluated from the LCS and MS recoveries. For all other
radionuclide analyses, the accuracy was evaluated only from the LCS recovery. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-rnethyl-2-pentanonc
were part of the standard mix used for LCS analysis for sample B16N61 in addition to the
requested set of compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the
cover letter). These compounds are part of the quality control (QC) protocol associated with an
unrelated project. Although the LCS and MS recoveries for ketones were not required to be
reported, they are included in the Data Summary Report (Attachment 2) for sample B17N61
only.

All LCS recoveries were acceptable in accordance with the analytical instructions and the
222-S Laboratory Quality Assurance Plan (QAPP-016) (Reference 1 in the cover letter).

6.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, the
following analytes were detected in the blanks prepared and analyzed with the samples.

4
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a. Chromium (Cr) and lead (Pb) were detected in the acid digest blank analyzed with
sample BI8XRR. The level of Cr measured in the blank was about 60% of the
concentration measured in the sample. The level Pb measured in the blank was about
10% of that measured in the sample. The sample was reprepared and reanalyzed and the
reanalysis results confirmed that the original sample results were not affected by the
contamination detected in the blank. The reanalysis was not reported because a larger
sample size was used, which may have caused incomplete digestion of some analytes.
This issue did not affect the comparison of the Cr and Pb results between the two digests.

b. Uranium (U) was detected in the blank that was prepared and analyzed with sample
B18XR8 for total U. The level of U detected in the blank was about 9% of that detected
in the sample. The reported results are considered estimates because they are less than
10 times the reported detection limit. They should also be considered biased high due to
contamination. If the results are corrected for the high bias, they are confirmed by the
sum of the U isotopes reported from the ICP-MS analysis. The sample was not
reanalyzed because they were in agreement with the ICP-MS and because they would
still be reported as estimates on a reanalysis due to the large dilution required to reduce
matrix interference.

c. Thorium-232, 2 sU, and MU were detected in the blank prepared and analyzed with
sample Bl8XR8 by ICP-MS. For all three analytes, the level detected in the blank was
considered insignificant because it was less than 5% of the concentration reported for the
sample, as allowed by QAPP-016.

d. Beta activity was detected in the blank prepared and analyzed with sample 1 8XR8 for
total beta. However, the contamination was considered insignificant because the blank
activity was less than 5% of the activity in the sample, as allowed by QAPP-01 6.

e. Nitrite (NO2) was detected in the water digest preparation blank analyzed with sample
BI 8XR8. However, the contamination was considered insignificant because no N02 was
detected in the sample.

f. Acetone was detected in the blanks analyzed with samples B! 8XR8 (SO4MOO0095)
(high-level VOC), B I 8XW3 (S04M000096) (low-level VOC), and B17N64-A
(SO4M000I24) (low-level VOC). For sample BISXR8, no acetone was detected in the
sample, so the blank contamination was considered insignificant. For sample B17N64-A,
the blank result was less than the EQL and was considered insignificant. But for sample
BI 8XW3, the acetone concentration reported for the blank was greater than the EQL and
was about 20% of the sample concentration. For this sample, since the entire sample was
used in process during the first analysis, no reanalysis was possible. Therefore, the
acetone result should be considered biased high for BI 8XW3.

g. Low levels of 2-butanone were detected in the blanks analyzed with samples BI8XW3
(SO4M000096) (ow-level VOC) and B17N64-A (SO4M000124) (low-level VOC). in
both instances, the blank result was less than the EQL and was considered insignificant.

5
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6.3 DUPLICATE ANALYSES

One duplicate analysis was performed for each analyte for each SDG. The requested precision
for analysis was an RPD ±20% for radionuclides and ±30% for all other methods. For VOC,
SVOA, and PCB analyzed, the analysis precision was determined by calculating the RPD
between an MS and MSD. These are discussed in Section 6.4.

In addition to the RPDs requested in the analytical instructions, QAPP-016 states that the RPD
criterion is not applicable when the sample results are less than 10 times the reported detection
limit for nonradionuelide analyses or if the counting uncertainty is greater than 15% for
radionuclide analyses. Although total U and Cl had RPDs greater than 30% and 2U and 3

had RPDs greater than 20%, the sample results were all less than 10 times the reported detection
limits. For 'Sr, the RPD was also greater than 20%, but the counting uncertainty was greater
than 15%. All other analyte results met RPD criteria stated in the analytical instruction.

6.4 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

Where applicable, one MS sample was analyzed for each analyte for each SDG. For the VOC
analysis, the samples were batched based on when they were received. High-level and low-level
samples were analyzed in separate batches. One MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch 1

b. Batch 2

c. Batch 3

d. Batch 4

e. Batch 5

Low-level batch:
SDG 222S20040061 only - BI 7N61 (SO4M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

High-level batch:
SDG 222S20040073 only - BI8XR8 (S04M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040073 only - BlSXW3 (SO4M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch;
SDG 222S20040100 - B17N64 (SO4M0001 15); MS and MSD analyzed
with this sample.
SDG 222S20040101 - BI91Y4 (SO4M0001 18); no additional QC run
with this sample.

Low-level batch:
SDG 222S20040100 - B17N64-A (SO4MOO1 24); this was an additional
analysis request for this sample based on variation of colors of the soil in
the five vials received. There were insuficient vials available to provide
additional QC for this sample.
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f. Batch 6 High-level batch:
SDG 222S20040100 - B17N68 (SO4MOO01 16); MS and MSD analyzed
with this sample.
SDG222S20040101 -B191Y4-A (SO4M000123); no additional QC run
with this sample.

For nonradionuclide analyses, the accuracy of the analysis was evaluated from both the LCS and
MS recoveries. The requested accuracy was LCS or MS within 70-130% recovery. An MS
analysis was not applicable for the pH analysis. For the SVOA and VOC analyses, the analytical
instructions requested that the laboratory report MS recoveries only for the representative set of
compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the cover letter).
For PCB analysis, only Aroclor-1254 is included in the MS because it is the aroclor most
commonly detected in samples on the Hanford site. All analytes met the accuracy criterion
stated in the analytical instructions.

In addition to the MS analysis, an MSD was analyzed with the SVOA, VOC, and PCB analyses
to evaluate method precision. The spike RPD between the MS and MSD met the precision
criterion for all analyses.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for MS analysis for sample B17N61 in addition to those
compounds listed in the Anastos letters. These compounds are part of the QC protocol
associated with an unrelated project. Although the ketones were not required to be reported, they
are included in the Data Summary Report fir B1 7N61 only, but they are not included in the
MS/MSD evaluation.

For radionuclides, the accuracy of the gross (or total) alpha, gross (or total) beta, and lCP-MS
analytes was evaluated from the LCS and MS recoveries. For all other radionuclide analyses, the
accuracy was evaluated only from the LCS, which is discussed in Section 6.1. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery. All analytes met the accuracy
criterion stated in the analytical instructions.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis. This information is provided in Table I through
Table 5 for VOA, Table 6 for SVOA, and Table 7 for PCB analysis.

Table 1. MS/MSD Recoveries and RPD for VOA for B17N61.

Benzene 88 88 0

Chlorobenzene 90 88 2

1,1-Dichloroethene 70 75 7
Toluene 87 86 1

Trichloroethene 88 88 0

7
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Table 2. MS/MSD Recoveries and RPD for VOA for BiSXW3.

Benzene 101 102 1

Chlorobenzene 99 101 2

1,1-Dichloroethenc 94 93 1

Toluene 95 98 3

Trichloroethene 102 102 0

Table 3. MS/MSD Recoveries and RPD for VOA for B18XR8.

Benzene 91 91 0

Chlorobenzene 91 91 0

1,1 -Dichloroethene 92 106 14

Toluene 89 89 0

Trichloroethene 89 88 1

Table 4. MS/MSD Recoveries and RPD for VOA for B17N64.

Benzene 102 103 1

Chlorobenzenc 100 100 0

1,1-Dichloroethene 94 92 2
Toluene 94 94 0
Trichloroethene 100 102 2

Table S. MS/MSD Recoveries and RPD for VOA for B17N68.

Benzene 9.9 109 10

Chlorobenzene 109 114 4

1,1-Dichloroethene 85 84 1
Toluene 106 117 10

Trichloroethene 91 96 5

8 000 1 2 I



Table 6. MS/MSD Recoveries and RPD for SVOA for B18XRS.

Phenol 87 92 6

2-Chlorophenol 81 84 4

1,4-Dichlorobenzene 75 83 10

N-Nitroso-di-n-propylamine 82 88 7

1,2,4-Trichlorobnzene 83 90 8

4-Chloro-3-methylphenol 85 88 3

Acenaphthene 87 92 6

4-Nitrophenol 86 89 3

2,4-Dinitrotoluenc 80 85 6

Pentachloophenol 72 76 5

Pyrene 79 86 8

Table 7. MS/MSD Recoveries and RPD for PCB for B18XRS.

Aroclar 1254 86 87 1

6.5 SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOC, SVOA, and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup, and analysis. All surrogate standard recoveries met the requirements in QAPP-01 6.

6.6 OPPORTUNISTIC ANALYTES

The VOC analysis contains results for compounds that were calibrated for in the method but
were not requested in the analytical instructions. These results are considered "opportunistic"
rather than tentatively identified compounds (TIC) because the results are more accurate. The
calculated results, chemical abstract system (CAS) numbers, and method detection limits (MDL)
for these compounds are presented in Table 8. The MDLs are included in parentheses after the
sample results. Results that should be considered estimated because the concentration was not
greater than 10 times the MDL are indicated with a (J) and those that are estimated because the
concentration exceeded the calibration range are indicated with an (E).
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Table 8. Opportunistic Compound Results for VOC.

n-Butanol 71-36-3 gg/kg 260(25) 1500(20)(E) ND 301 (19) ND 947 (22) (E)

Tetrahydrofuran 109-99-9 pg/kg 9.6 (2.2)(J) 112(1.8) 93(2.4) 36(1.7) ND 51(2.0)

2-lexanone 591-78-6 pg/kg ND 13 (0.6) (J) 1.3 (0.8) (J) 7.6 (0.6) ND 1.5 (0.6) (1)

2-P ntanone 107-87-9 pg/kg ND ND 6.6 (2.4) (J) 6.0 (1.7) (3) ND ND

Carbon disulfide 75-15-0 pgfg ND ND ND ND ND 11 (09)

3 1,2-Dibromo-3-
chloropropane

ND--Not detected.

100-42-5

96-12-8 pg/kg

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

I 2.9 (0.7) (J)

588 (75) (J)



For sample B17N61 (S04M000022), three opportunistic VOC compounds were reported in the
preliminary report as detected in the sample. However, further examination of the data
determined that methyl acetate was detected in most of the blanks, LCS, and samples.
Therefore, that compound was considered to be contamination from an unknown source and not
related to the sample matrix. The result is not included in this section of the report.

6.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (Reference 2) list five compounds for VOC analysis that the
laboratory does not routinely report, as indicated in the letter from H. L. Anastos (Reference 4).
The laboratory was requested to perform a TIC search for these compounds. These compounds
were not detected in any of the samples.

Several other TICs were identified in the samples. The TiCs are identified by the instrument
library search based only on masses in the spectra and are not based on retention times or
verified with independent check standards. These compounds could be misidentified because of
matrix effects. The concentrations are estimated based only on the nearest internal standard and
a presumed response factor of 1. The TIC results are presented in Table 9.

For sample B17N61 (SO4M000022), the preliminary report indicated that three TICs were
identified during the VOC analysis. However, further examination of the data detennined that
cyclotetrasiloxane, octamethyl was detected in most of the blanks, LCS, and samples. Therefore,
that compound was considered to be contamination from an unknown source and not related to
the sample matrix. The result is not included in this section of the report.

6.8 TARGET QUANTITATION LIMITS

The analytical instructions listed target quantitation limits (TQL) for each requested analyte
except mercury. The Data Summary Report provides MDLs. These must be converted to EQL
to compare these to the requested TQLs. For all of the inorganic methods, the EQL is calculated
as 10 times the reported MDL. The radionuclide analyses use several different conversion
factors for determining the EQL. For gamma energy analysis (GEA) and ...Np, the EQL is five
times the reported MDL. For total alpha, total beta and 'Sr, the EQL is three times the reported
MDL. For the determination of isotopic plutonium and americium by alpha energy analysis, the
MDL is the EQL.

The laboratory was unable to meet all of the requested TQLs due to necessary dilutions of the
samples. These dilutions ensured analyte concentrations did not exceed calibration ranges and
avoided contamination and carry-over problems. For radionuclide analysis, sample sizes were
chosen based on allowable activity in a sample that is allowed in the counting room, or level of
activity compared to the standard amount of tracer added, or a sample size limit in the procedure.
The laboratory used the largest feasible sample sizes to obtain the lowest detection limits
possible for these analyses.
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Table 9. Tentatively Identified Compounds from VOC Analysis.

2-Propanol, 2-methyl- (tert- 75-65-0 43 ND ND
butanol)

1-4exanol, 2-ethyl 104-76-7 pg/kg 8.5 ND ND ND ND

Butanal 123-72-8 pgikg ND 18 ND ND ND

Methane, nitro 75-52-5 pg/kg ND 5.5 ND ND ND

2,5-Cyclobexadiene-1,4-dione, 719-22-2 ND 45 6.2 ND ND
2,6-bis(1,1-dimethylethyl)-

1-Hexanol, 2-ethyl 104-76-7 pg/kg ND 24 ND 12 ND

Ethane, hexachloro 67-72-1 pg/kg ND 5,2 ND 15 ND

Isopropyl alcohol 67-63-0 pg/kg ND ND ND ND 10

Pentanal

Rexanal

Ethene, tribromo

Benzoic acid, 2-
[(trimethylsilyl)oxy]-,
trimethylsilyl ester

110-62-3

66-25-1

598-16-3

3789-85-3

gkg

pg/kg

pg'kg

pg/kg

ND

ND

ND

ND

ND

ND

ND

ND

ND I ND

ND ND

8.9

13

5.7

ND

ND

ND

ND

6.3

ND--Nc dnected.
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7.0 ANALYTICAL PROCEDURES

Table 10 presents the 222-S Laboratory analytical procedures used to generate the reported
results.

Table 10. Analytical Procedures.

PH Direct LA-212-105 Rev. D-0

H-g Direct LA-325-106 Rev. C-0

CN Direct LA-695-102 Rev. 1-2

NH4 Distillation LA-533-1 01 Rev. K-0

IC Water digest LA-533-107 Rev. C-2

Sulfide Direct LA-361 -101 Rev.A-2

Total U Acid digest LA-925-009 Rev. D-5

ICP Acid digest LA-505-161 Rev. D-1

ICP-MS Acid digest LA-506-102 Rev. A-0

Total alpha/total Environ ental digest LA-508-101 Rev. 1-2
beta

GEA Enviro nental digest LA-548-121 Rev. F-5
cSr Environmental digest LA-220-103 Rev. F-10

AdNp Enviromental dgest LA-933-141 Rev. H-7
opt, alpU Environmental digest LA-953-104 Rev -1
AM Environmental digest LA-953-104 Rev. D-1

VOA Direct LA-523-118 Rev. A-2

SVOA Organic extraction LA-523-135 Rev. A-2

PCB Organic extraction LA-523-140 Rev. B-0

Notes:
Acid digest procedure: LA-505-163 Rev. D-2
Water digeit procedure: LA-504-101 Rev. I-0
Distillationprocedure: LA-544-112 Rev. A-1

Environmental acid digest procedure: LA-544-101 Rev. C-5
Organic extraction procedure: LA-523-1 38 Rev. D-0

10 6 (1) 0 0 1 j13
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CORE NUMBER: 222S20040061
SEGHENT ; 817M61

SEGI(ENT PDRTIOM: VCIA

Smpe A#nalyte Unit Standard % Btank Result Dupicate Average RPV % Spk Rec % Det Limit Count Err%
S4 R n Chloride ug/K. n/a <1.5 c1.7 n/ n/ We a n/al 2 a

S04M0000 Chtoromethe up/Kg n/a c1.6 <1.5 /al n/a nja n W 2 WeL
504M000022 - MethyLene Chloride ug/Kg n/nl <1.3 <0.4 ural n/ n/a n/a I nj
s14M000022 -Acetone ug/Kg 1.1e+02 <0.92 26 n/a n/o n/a t.Ie+02 1 a
304MOJ0022 _ 1,1-DichLoroetlMane n/a <0.80 <0.88 fla1 n/a n/e n 0.9 n/a
804M000022 1,2-DicILoroettene (di A tran uo/K9 n/9 <1.4 <1.5 feI n/a nf/ n/a 1 n/

STOMO0022 chloroform ug/K n/a <0.72 0.96 Wap n/a n/a n/a 0.8 n a
SO4M000022 1,2-Dichoroethane ua/Kg n/a <0.76 <0.84 n/a / 0.8 /a
sDANK00022 2-lutanone 1.1e+02 '0.82 36 nf/a n/a n/a 1.0Oe+02 0,9 n/a

504K000022 1.1,1-Trichloroethane ugIKA. n/a <0.70 .77 n/a n/a n/a 0.8 a
504000022 geCarbon Tetrachioride n/a <1.3 19 //a ... .n/o n/a I a

S044000022 Trchltoroethene u/ 90 <0.86 <0.95i na n/e n/a 85 0.9 n/a
5044000022 Benzene / 88 <0.66 <0.73 n na n/a 88 0.7 n/a

s04N000022 4-Methy -2-p ajone 1.De+02 <F4 <0.82 n/a We n/a 1.Oe+02 0.8 n/a
S04MO022 TetrachLance ale n j.. n/a <0.70 <0.77 n a n/a N/ n/a 0.8 /a
S04M000022 Toluen / 86 <0.64 <0.71 r1/a n/ nia 97 0.7 /
S04M000022 Chlorobenzene 91 <0.76 <4.84 n/a n/a n/a 0.8 n/o

SO40000022 I Ethylbentene s(ry. n/a 0.98 <1.1 n/a We W/ e nt 1 n/a
S044000022 I MyLenes (total) /a <.6 <.8 n/a n/a n/f n/f 21 f n/a

- 504M000022 _I 1,l-Dichloroethene uMF/tKq . 73 <0.76 <0.84 n/a nfn n/a 70 0.8 n/a

I- - -
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Data SLZmary Report

CORE NUMBER: 222S20040073
SEGMENT #: B18XRS

SEGMENT PORTION: Acid Di D Averag

Sampe# R A# AnaLyte Unit Standard X BLik Result I ite Averge RPI % Spk Rec % Det Limit Count Err%

SO40I00103 A SiLver -lop-Acid 1Igsst g/95.8 <4.00e-03 <0.743 0.924 n/a n/a 94.5 0.74 W/e

$044000103 | ArsenIc -lC-Acid Di at u 113 <0.0514 <9.55 <9.63 n/a na 1II 9.6 /

S0414000103 A Barium -liCP-Acd Digest W/ 97.8 <7.30e-03 45.4 46.7 45.1 7.42 96.9 1.4 -We/a

S041400013 A BervLLitm -lCP-Acid Digest uQ/g 1 103 <7.70e-03 <1.43 <1-44 a n/a 102 1.4 n/a

SO4M0O103 A Bimuth -ICP-Acid Digest u 94.9 <0.0508 <9.44 <9.52 We /a 94.6 9.4 n/a

S041000103 A Cade . n -ICP-Acid Digest M/g 94.6 c4.20e-03 11.7 13.0 12.4 10.5 92.4 1.78 n/a

S04M000103 A Chromitm -ICP-Acid Digest ug 97.3 0.0496 15.5 15.1 15.3 2.34 95.5 2.7 n/a

S04M000103 A Coper -ICP-AcId DT Iest / 97.6 <7-90e-03 13.2 13.7 13.4 3.63 . 1.5 n/e

S04MOO0103 A Lithium -lC-Acid Digest W/o 100 <8. ie-03 10.4 M. 10.8 8.29 99.6 1.5 n/a
904M000103 A Manganese -ICP-Acid Digest uq/ . 95.5 <3.40e-03 313 336 323 8.22 95.9 0.63 n/a

SDi4M000103 A Nicket -lCP-Acid Digeat 97.4 0.0142 25.4 27.4 26.4 7.45 94.5 2.3 n/a
0414000103 r Phosph rus -lCP-Acid DVj t U19 95.9 <0.0556 533 557 4 42. 10 n/a

S041000103 A Lead -lC-Acid Diet Ug 91.4 <0.0246 5.76 7.11 6.44 20.9 89. 4.6 na

SO414000103 A Antimony -CP-Aid Digest ug/ 93.3 <.0502 9. 2 <9.41 n/a na 79.5 9.3 Wa

0414000103 A Seleniwm -ICP-Acid Digest lu/9 96.8 <0.0494 <9.18 9.2 n/a n/a 96.4 9.2 We

SO414000103 A Strontium -ICP-Acid Digest _ugf 99.6 <3.30e- 15.2 17.3 16.3 13.0 98.4 0.61 n/a
0414000103 UA Zine -ICP-Acid Digest ug/a 92.3 <6.90e-03 42.3 2.6 42.4 0.808 91.3 1.3 a

SEI7 PORTION: Environmentet Acid Digest

sapLe* RIAE AnaLyte Unit standard % Blank Result D Licate Average RPD % Spk Rec %I Det Limit Count Err%

S04M000104 E Urenim by Phosohorescenice ung 94.8 5.66e-03 1.22 1.66 1.44 30.6 80.4 0.83 n/a

S0414000104 E Pu-239/240 by TRU-SPEC Resin uCi/E 90.9 <Z1.22c-04 2.26e-03 2.61e-03 2.44e-03 14.4 n/a 1.3e-04 2.0

$0444000104 E Pu-238 by TRU-SPEC Resin lotx UCi/a n/a Cl.31e-04 6.57e-04 5.45e-04 6.01e-04 18.6 n/al I__ -_4 2.8

S044000104 E N27 y TTA Extraction uCi/g 103 <2.34e-05 2.89e-05 2.45e-05 2.67e-05 16.51 n/h 3.8e05 80

SO44000104 E Thoriua-22y ICP/S Ug/g 103 0.319 6.36 5.71 6.04 10.7 4. 9.6e-04 na
9041000104 E Uraniua-233 h ICP MS Ac d Dig ug/i <3.60e-03 3.24e-04 2.53e-04 2.88e-04 24. / 7-e-5 n/a

04u000104 E Uranitu-234 bY P/S Acid Di /n/a <1.20e-03 6.78e-05 5.44e-05 n/- -05a
£0414000104 E Ursiua-25 lOP C/MS Acid Dlg ug 99.9 9.74.-3 6.79e-03 6.44e-031 6.62e-03 5.39 109 S.Se-05n/
90414000104 E Lreiiuu-238 ly OP/MS Acid DI T 101 1.38 .92 0.910 0.916 1.35 98.5 4.4e-03 n/a

04MU00104 E Cob tt--6O SEA q 103 c1.37e-05 <i.53e-05 <1.37.--5 0 n/a n/a 1.e-05 n/

5 0 4 1 0 0 0 1 0 4 E . A n ti lm n y - 1 2 b y OE A t / n /a l <3 .6 9 e - 0 5 < 3 .4 7 . -O <3 .7 5 - 5 / / n0 3 .5-0 5 n/

S04M000104 E esiua134 by GEA u/ n/a 1.7e-05 1.25e-05 <1.20e-05 620 n/ n/a 1.3e-05 W/e

504000104 E Cesim-137 by GEA L/ 96 7.09.-OS <2.61.-O5 <2.54e-'05 n/a n/a 2.6e-05 n/a

S04M00104 FE Europium-152 by GEA uti/a n/a <1.96e-05 <2.07e-05 <2.l7e-05 n/a n/a n/a 2.5e-05 n/a

S04M00014 IE Euroun114 by GEA uCi/g n/a 4.87e-0 <4.40e-05 <4.77-05 n/a n/f n/a| 4.4e-05 n/a

3044000104 E Eurooiuw-155 by GEA uCi/1 71.09e-05 <2.06.-05 <2.5le-05 n/a a n/a 2.6e-05 n/a

S41000104 r Am-241 by TRU-SPEC Resin lonx uCi/g <1._ <.0166 U0. 0.299. l3& a .29 n/a 0.032 2.3

90414000104 E Alpha En: Soida/Miscs uci/g 100 <6.51e-05 0.29 0.279 0.28 5.91 0 .8 1.Se-04 1.2

SM000104 E Beta in Emv. SoLid/Misc uCI 109 1.84e-03 0.04 00509 0.0528 7.38 108 4.2e-04 2.4

0414000228 E sr-89/90 Eny. solids luCi/ | 11 <4.Oe--7 7.41e-07 5.0e-07 6.24e-07 37.3 n/al 7.9e-7 82|

-0

N:
C

.
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SEGMENT PORTION: NH4 Distillation

SF RI AR I Analy ta Unit Standard %I Bank Result DV licate Average RPD % SIk Rec %1 et Limit Count Errt
[154MO0105 S Arwnium Ion-IC-Dinex 100 /as <0.100| 192 161 177 17.8 83.6 _1._102 a

SEGMENT PORTION: PCU

Sa#nlf RIA 4 Analvte Unit Standard %I Rlank Resultl DuoLicate Averagal RMl Sok Ret Xi Det Limit CoJt Err%I
S04M000107 I Arocor-1016dET by SW-846 8082 uglKg I W n/a fn/ l n/a 4.e+I n/a
S04M000107 1 ArocLor-121IWET by SW-846 80821uo/)n/ <. I12. n/a /a n n/a 1.r+ n/a
SO41000107 _Ar cor-1232WET by SW-846 8082 2ltKiln/a <92 <2.2e+021 n// n/a a n/a 2.e+02 n'Ve
S4MOOD1O7 Aroctor-1242WET by Sld-846 8082 uNg/K n/ <17 <40 n/a / / 4..+1 n/a
S04/00007 Araclor-128WET by SW-846 3082 L .g/Kg I n/ <5.3 <13 n/a n / a a 10+01 n/a
S04MU00107 I Aroctor-1254WE1 by SW-8468O8 u_______ <3.1 <7.4 n/a n/a /a 86 7 n/u
5041000107 Aroctor-1260ET by SW-846 8 L ug/Kg n/a <23 <54 n/a r/a n/a I/r W.e+0| a

SEGMENT PRTIW: Parent

SatE I A# Analyte Unit Standard % Blank Result 0O liate Average RPD % Sok Re % Det Limit Cout Err%
S04100010 Cynild Water DistLlation ui/& 102 <0.550 <4.451 <0.405 / n a 99.0 0.4 na
S04M0101tI ercury by CVAA (FE) with HAS 104 <1.00e-04 0.0900J 0.090 0.09301 6.45 91.0 &.040 f1
SO4 OO101 IPH m Solid gpLes wPjf n/a n/a 5.971 5.f9 5.98 .34 n/aN 0.010 . n/a
ISO6M0 fl01 iISuLfide by Microdiat. I ISE Us/ 90.7 40.151 <14.61 14.61 n/a n/a 87.21 15 na

SEGMENT PORTION; SVOA

[GIM LLS RAFOIAnalte
S044000106 Pentachlorophenol t/K9 74 <4.0e+02 <9.69+02 e/ n/a na 72 1.e+03 nva
S040001 06 Phenol UQ/g 86 <4.0e+02 <9.6e+02 n/a We We 87 1,e+03 n/a
S04M000106 2-Chlorophenol 80 <4.00+02 <9.60.02 n/a r/s n/ SI 1.e+03 * /a
S04U000106 Pyrene K 91 4.0e02 <9.60+02 na n/s n/e 79 1.e+03 a
9044000106 |l-Nitroso-di-n- opylamine K 86 <4.00+02 <9.+02 re n/ n/a 82 1.e+03 n/a
5041000106 . 1.2.4-Trichlorobenzene SY uQ/K 89 <4.0e02 49.6+e02 n/a n/a* n* a 83 1.e+03 n/a
SO4E00106 4-Chloro- -rthyLphenot uQ/K 85 <.0&102 W.6+02 .. + n/a /a 95 1..e+03 /a
_MO4M000106 Acenapthene _u/Ka 94 <4.oe+o2 c9.6e+02 N - / n/a !ma8 1.e+03 n/a

04M000106 4-witrohenot ug/Kg 83 '4.0e+02 <9.6e+02 n/a n/al n/a 86 I.e+03 n/a
s04M000106 2,4-Dinitrotoluene u/Kg 85 <4.0e+02 <9.6e+02 n//a81 1 .e+03 n/r
1504 MG 0 2-MethytpheRol ug/K I n/a <4.0e+02 1 9.6e+02' n/a n/a n n/a l.e+03 n/a
5044000106 3 & 4 Methylphanot TotaL n/a <4.0e+02{ 9.6e+02 fn/a n/a n/3 . fi 1.+03 n/
504H000106 1,4-Dichlorobqzene i/Kg I 84 <4.0e+021 <9.6e+02 a n/a n/a 75 1.03 n/a
S041000106 Tri-n-butyLphosphate u/Kg n/a <4.0e+021 <9.6e+021 n/a a a a f.e+03 n/a

SE

.4)

GENT PTION: VOA

Saspleg R AP Anulyte Unit Standard % Blank Result D0plicate Average RPD % sk Rec X Get Limit Count Err%
S04M0095 vInyi Chloride ug/Kg n/a <6.0e+02 <S.6e+02 W/a n/a n/a n/a 6.e+02 na
SV4MOOD095 Chloromethane /qn/a <C66e02 <6.2e+02 a n/a n/a n/a 6.e+02/a
504N000095 MethyLene Chloride ug/Kg rya <2.5e+02 <2.4e+02 n/a n/a nfe n/a 2.e+02 n/a
EF4MOOO095 Acetone ug/Kg n/a .r+. <i.02 7fl+02 n/a n lB n/ n/a 2.e+02 n/J
SF0400Ot95 1,1-PichLoroethane ug/Kg n/a C<.2e+02 <3..0e+2 n/l n/a n/a na 3..e+02 n/o

041400 95 1,2-DiL.oroethene ( ao & t-n u j/Kg nf- <Z.8e+02 <2.6e+02 n/a n/a n/a n/a 3.e+2 n/a
CS04l000095 ChLoroform ug/Ks na- <1.4e+021 01.4e+02 n/a nfa fn/a n/a Ie+02 n/a

Result X Det LiMitUInit Standerd X Stank Averanei MP %|sak NetDuoticate Count Err%
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L Ve RAW Analyte Unit Standard X Blark Result DupLicate Average RPD. X Sk Rec % Det Limit Count Err%
S04NW095 1.2-oichloroethane ua/g . ns <1.5e+02 <..4e+02 n/a n/a n a n/a 1.e+02 n/a

S04M00095 I 2-Butanone ug/Kg n/a <1.6e+02 <1.5e+02 nJa nfa n/a n/e _1.e+02 n/a
S04M000095 1A.1-Trichoroethane Ut/t n/a c1.4e+02 1.3e02 na _ n/a n/s n/a 1.e+(2
S04MO0095 Carbon TetrachLorlde LM/Kg / <2.6e+02 <2./a n/a n/a; / 2.e+02 n/a
s04000095 -Trichloroethene u/1.+02 <1.Te02 <1.6e02 fa Mn/ nis = 15i 2.e+02 n/a

044000095 _Benzene ug/Kg <1.3e+02 <1.2e+2 n/a n/a n/a 91 1.e+2 n/a
S0414000095 4-Kethl-2-pentanw ug/Kg n/a <1.5e+02 <i.4e+02 n/ . n/ n/a n/a i.e+02 n/a
S04HODD095 TetrchLoroetliene n/a <1.4e+02 <1.3e+02 n/a n/a n/a % 1.e+02 n/a
S04M000095 Toluene u I 6 <1.38+02 <1.2e+02 n/a n/ a . 1.e102 n/a
S04NO00095 _ Chtorobnzene i1.0.+02 I <.5e+02 <1-.4e+02 / / 91 1.e+02 n
S04ND00095 Ethvlbenzne. Iu/Kg / <2.e+ <1.Se+02 n/sn/a na fla 2.e+02 1/a

Xylues (totaL) . lg n!t <3.2e+02 <3.0e+02 n/al n/a /a 3.0 2 nle
S 0095 1,-Dichlorosthene uq/Kf l.2e+02 <l.5e+02 <1.4e+02 n/aD n/ n -. e+02 n/a

s04MOO0102 W Fluoride IC SU146 97.6 <0.0120 <24.9 <24.7 n/a n/a 102 25 n/a
504000102 "a Chloride Stw-i46 tg 94.0 <0.0170 39.j?7 61. .7 43.5 95.2 3 n/ft
S041000102 g Nitrite IC $1546 1/q7. 0.130 [ <224 7< r/a n/a 96.4 1 2.2._1 na
S0w4-mo1.02 w Nitrate by IC SlA16 ug/p 98.4 <0.139 5.91e403 6.29e+03 6.09e+03 5. 1_ 1_2. 9&+2 . . a
0W44000102 id Ph ohate by IC SWO46 ui/a 98.5 <0.1201 <2 <247 /a n/ai 98.3 I .se+.?1 n/a

904N000102 _W SuLfate by IC SWB46 5.8 <0.1381 <287 <24 n/a na nf 97.81 2.9e+021 n/j

MENT PORTION: Water Digest

vZZ~

N:

Standard %Isamwke# R Rec Z fccunt Err%AveraceA#Anlve Unit RPD %ISokMlark Recuttl Duoticate Det Limi t
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Date Sunary Report

CORE NMBER: 222S20040073
SEGENT d: B18XJ3

SEG(ENT PORTION: VDA

SampleE R AjAnalyte Unit Standrd % BLm* Result DupLicate Average RP 1 S% k Rec Det tirit Ccitt Err%
SO4M000096 Vinyl 'Io ride ug/Ig n/a <1.5 <1.3 n/a n/a n/a n/a I e/

S04M000096 Ch Loroethane ug/K n/a <1.6 <1.5 n a a a n/ _ n/a
0 - ethyLen ChLoride gK n1.3 <1.1 a a / _ n/a 1 nla

S04900006 Acetoei __/Kg n/_ 1 _ _1_ n/a n n/a n___/
504M000096 1 1-Dichloroethene /Kan/ <0.89 <0.72 nja n/a nfa n/a 0.7 n/s
504000096 - 2-ichloroethene (cis & tran ua/Kg n/a 1.4 <1.2 n/a -/h n/a n/a T n/a
04M0000%6 Coroform U/K9 nfa <0.72 15 n/a F /a . na _0.6 _ a

j0M0 1,2-Dichioroethane ug/K n/a <0.'76 <0.68 W n n/a n/a 0.7 n
S04H00096 2-HutaZ/no // 0-94 27 n/a n/a nva n/e 0.7 n
S04N000096 1,1-Trichoroethane us/4 W/ <0.70 <0.63 n/a n/a n/a n/a 0.6 n/a

4w009 Carbon Tetrachtoride ug/Kv n/a <1.3 2.6e+02 W/e n/a n/m n _a I We
0 96 rrichtoroetheu 1.0e02 <0.86 <0.77 n/a n/a n/a 1..0+021 0.8 n/a

S04i00096 Benzene .e,02 <0. <0.59 n/e n/s n a .OeZ 0.6 n/a
S0m009 4-et hy-2- enann u a j 4.74 <0.66 n/a / n/a ..a 0.7 n/a

RO4M0000 Tetra oroethene US/ /a <.7 0.94 n/a /a / 0.6 n/a
904N000096 loLumne 96 <i <0.31 na n/a 1a 0.6 n/a
SOS 00009 _ Chlocobenzene ujKj 1.Oe+02 <0.76 <0.&t n/a n/ x /a _ _ 0.7 . n/
SO4M00009_% Ettyibenens ug/K I/a 0.98 <0.88 m/8 n/a n 0.9 nJ1
S04M00096 _ XyLenee (total) ug/Kg 0 __ <1.6 <1.4n/an /
50400009 _1,1-Dichtoroethane u_K_ 9_ <0.76 <0.68 W/ n/ ef 94 0.7 n/a

S.-

Page: 4
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Data sumary Report

CORE NUMBER: 22252W040100
SEGMENT #: 91704

SEGNEIT PORTION; VOA

SappL_ R AN Analyto Unit Standard X BLank ResuLt Duplicate Average RPO X Spk Rec % Det Limit Catt Err%
504M00015 Vinyl Chloride usff n/a <1.5 c.8 nfa nj/a n a n/a 2 nia

WRMOOU15 Chtoromethane Uq12 n/1 -0.6 <2.0 nja !a n/r n/a 2 n/a
Mw'is ketytene Chloride ugK n/a 01.3 ;1.5 n/a n/a na n/ 1 n/a

S04M000115 Acetone w/1g .na <0.92 1.702 . /sn/t n/a n/* 1 a
S04I00 115 1,1-DichLoroethune p n/a <0.80 <0. n/a. n/ n/a n/a 1 nsa
504M000115 1 i,2-Oichloroetheme cis A tran nL'/ff. <1.6 n/a n/a inja n/a 2 N
s84M000115 1 Ch(oroform uffKq n/a <0.72 8.7 n/a nfa M/a n/a 0.9 n/a
S 000115 1 1.2-Dichloroethane ug/Kn <0.76 <0.91 nja n/a n/a nia 0.9 n/
S5W4NO115 1 2-flutanione uq/Kn/_ 1<c.82 n/rn n/a n/9k nfa 1 n/a

S041000115 1 ,1 1-TrichLoroethane ua/K n/a <0.70 <0 4 n/u n/a na n/a 0.8 ne
5044000115 1 Carbon TetraclLoride unlKk !Va <1.3 92 n/a nf/a n/a n/a 1 n/a

S4W 15 TrichLoroethene ug/Ka 1.e+(2 <0.86 <1.0 n/a nfa n/a 1.De+02 1 n/a
S04MOO 15 Benzene uj/Kg 1.0e+02 4.9 - <0.71 nfa Iva n/a 1.0e+02 0.8 nia

SCMU00 151 4- yl-2-pentanone ug/Kg ja- <0.74 1.2 n/a n/a n/a rl/ 0.9 n/a
KDM0 115 Tetra Loroethene ug/xg n/a <?.70 2.0 n/_ a n/a n/a ina 0.8 . a

S044000115 ToLuene -ug 97 <0.64 1.3 n/a n/a n/ja 94 0.8 Eva
so400 11 0 lorobenzene uL/Kg i1.0e+02 <0.76 <0.91 nfa FJ n/a 10e+62 0.9 n/a
0M000115 Ethytbenzene us/Kgnfa <0.98 <1.2 ri/4 n/a n/ n 1 . .J

S04M000115 - tnatrtL) n/a f1.6 <1. n/a a n/a P 2 I
5041q000115 < -76h oroethuna _ _ c n?<0.911 n/ n/a 94 0.91 nA



Page: 716-jun-2004 07:58:14
A-0002-121)

Attachnut 2
29 TRENCHS

Data Silmary Report

CRE NLMBER: 222S20040100
SEGMENT #: B1/h64-A

SEGMNIT PMTION: VGA

SamLe# R Al Arulyte Unit Standard Z BLank Rnsult DupLicate Average RPD I Spk Re x Det Limit Cat Erx
S04M000124 Vinyl ChLoride w/Kc n/a <1.5 <1.3 n/m n/a n/a n/a i n/a
SAO000124 -Chloramethane un/Kg | na <1.6 <1.4 n/a n/e n/a n/a I n/a
S41000124 _MethyLene Chloride up/Kgna <1.3 <1.1 n/a n/a| n/a n/a 1 nia
so4*000124 Acetone 'uS/Kg ra 7.2 n/a n/ a n a na .8 n/A
S041000124 1,1-DichLbroethane ug/Kg a <0.80 <0.67 n/a m l n/a nja 0.7 n/a
S04*000124 1,2-Dichloroethene (cis & tran ug/K /a <0.4 <1.2 n/a n/a n/a n/a 1 n/a
S04M4124 Chlorofor ug/Kg n/a <0.72 13 n/a n/a We n/ 0.6 n/u
5 14MG 124 1,2-Olch croethane uq/KI n/a <0.76 <.64 n/a nla nua n/a 0.6 n/a
S041000124 2-Butwne ug/.q n/a 0.95 80 n/a n/l n/a na 0.7 n/a

N4000124 1,1,l-lrfchloroethane m/Wgs n/( <0.n <0. nla n/a n/a n/a 0.6 n
SO04M000124 Cartn TetrachLoride n//Km n <1.3 2.4e+02 n/a n/a n/a n/a I n/a
84M400124 TrichLoroethne q/Kj 99 c0.86 <0.72 n/a nial n/a n/a 0.7 n/a
S04M000124 eBenne ./Kg 98 <0.66 <0.56 n/a n/a nae n/a 0.6 a
S94100124 4-Methyt-2-pentunone n/a <0.74 <0.62 n/a n/a n/a n/a 0.6 n/e

S04NO00124 10;clooten gK n/a <0.70 5.4 n/a n/a n/v n/a 0.6 n/a
S040000124 ToLuene / 95 <0.64 <0.54 r/a n/a n/a na 0. r/a
sO4m00012T -_chLorobenzne u/K9 9/ <0.76 <0.64 n/a n/a n/a n/a 0.6 n/a
504M000124 EthyLbanzene w/K; n/a <0.98 <0.82 n/a n/B /al n/a 0.8 /a

S044000124 X aylenes (total) u K '1/a <i.6 <1.3 n/a n/a na n/a I n/e

S4M000124 1.1-Dichtoroether* ug/Kg 94 <0.76 <0.64 nia f/a g at 5a2 0.6 n/a

, .,-

-9'



16-jun-2004 07:58:23
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Page: a

Attachment 2
Z9 TRENCH5

Data Steary Report

CORE NUMBER: 222S20040100
SEGMENT N: 917?6W

SEGMENT PORTION: VDA

ISUVLe# RIAP AnmLyte ikiit HLank AverapeStandlord %. Result DWI I cate RPO % Snk Det Liimit)Comt Err%Rae %
30M0116 1 lm EhLoride ugm I n/a 01.5e+02 ^ <1.7e+02 nia n/a I n/a na 2. e+02 n/al

SO4M 0116 1 ChLoromethane mm/K I n/a <1.6e+a2 <1.8e#02 na n/a h/a n/a 2.e+02 n/al
S04M 0116 1 MethyLene Chturide uf n/a <1.3e+02 <1.4e+2 /a n/a n/a na l.e+02 af

S 400116 1 Acetone ugfla \ na <92 6.6&fO2 /a n/a nim na 1e0 /
S04MOO0116 I 1,.1-bichlarcethant ug/Kg n/e <80 <9/a n/a. n/a ntfa 9.e+Ol /a
S04MOO0116 I1,2-Dichturoethene (sis &tran ug/Kg n/a 1.4e+(12 <1.5+3 Bf n/a n/a nva 1.e+02 na

SOM016 Chtoroform up/Ko n/a <72 <50 n a n/a n/a n/a B.e+Ol n/a
S04 00116 1,2-Dichloroethanm ug/Kg nfa <76 <84 n/p n/a n/e n/a 5.+"1 na
S04MM0116 2-Butanonw ug/Kg n/p, <2 <91 n/a n/a na n/a 9e0 /
SWO001 16 1, 1,1- Iriclrae lug/Kg n/a <N0 <77 n/a n/a n/a nia - .M01 n/a
S04KOOO116 Carbon Kerclrd uf na <1.e0 <1.4e+02 n/aa n/a W n/a 1.e+02 n/a
SO4M0O 116 Trichloroethene ug/Kg 83 <86 <95 n/a I /M/a9 9.e+O1 n/a
304MMO 116 Benzn lu2/Kg -94 <66 <75 n/a "n /a 1- .D-+-02 -7..+01 n/al

1w4001 4- KIy-2-pentanone ug/!g W/e <74 c821 n/a n/a /a /a S. a+1 n/a
I4M00116 Tetrachkoreethene ug/wgna <0 <7 nana na na 8e0 f

iS04M 1 116 10,en ug/K9 <.00 < 7 /a n/a na 1.1 a+ 2 7. IT n/al
MI4NIM01 Ihlrobenzene ug/Kg 99 <76 <m4 na na n/p 1.1e+02 8. ed n/a

;SDMQUU116 I EthyLbenzene ug/K9 n/p <98 <1.le*02 rnfa na n/a n/a I.+0 n/a
S04MOO0116 I XyLenes (ta uf n/a <1.6e+02 <1-8e+02 nk/a /a /a n/a 2.e0 na
S04M0aD116 Iri1,-DichIorLhn;uf~ 79 <ft <54 n/a n/a n/a 85- A.+0 -/

Z-Z



16-jun-2004 07:58:35
A-0002-1(21)

CORE NUMBER: 222$20040101
SEGMENT #: 8191Y4

SEGMENT PORTIW: VOA

Attachment 2
29 TREUCE5

Data Stainry Report

S04N000118 VinyL Chloride WIK' /a <1.5 <1.5 ne n/a h/ n/a 1 n/a
SD4MUO118 Chloromethan ug/K / <1.6 <1.6 n/ n/a n/s nBa 2 n/m
S4MA 118 Methylene Chloride ug/K I n/a <1.3 <1.2 n/a n/s n/a W/a 1 n/a
504000118 _Acetone m/ICS na <0.92 41 n/a n/ n/a /a 0.9 nts
SO44000118 1.1-DichLoroethanQie Ag n/a <0.9 <0.79 nja n/a n/a n/a 0.B n/a

504M000118 1 1.2-Dichloroettene (cis & tran uq/Kg n/a <1. <1.4 n/a f/ n/a n/a 1 n/a
S400118 [ Chlorotor up/Kg I/a <0.72 14 n/a n/a n/a nfa 0.7 n/a
S0ODO 118 1 1.2-Dichloroethane ug//Kg n/a <0.76 <0./ /a n a n/a We 0.7 n/a
S04N000118 1 2-autanone /K n/a 0.82 22 n/a n/a n/a n/a 0.8 n/a

So4Hjf118 11. 1 1-Trichtoroethene F K n/8 Q0. <0.69 n/a n/a n/a 0.7 n/a
804000118 - Ca TetrachLoride ug/Kg nfl <1.3 2.9e+02 nfa n/a n/a nl/a n/a
sO4MO00118 Triclloroethene ug/Kg 1.0e+02 <0.56 1.1 .na rA nfa n/a 0.8 n/a
S04MOD0118 _ enn ug/Kg 1.0e+02 <0.-6 0.9) nfe n/a na n/E 0.6 n/a
so4MO 118 4-MethyL-2-pentanone u/Kj n/a <0.74 '0.73 Wa !/a .. a na 0.7 n/a
S 000118 TetrachLoroethane ug/Kg /a- CO.70 1.6 n/a nj a n/a n/a 0./ n/a
SO4MOO0118 Touene Ug/K 97 <0.64 0.97 a . .a n/a h/a 0.6 n/a

S04M4000118 _ Chorobeozene U5Kg 1.Oc+02 4.76 0.98 n/e n/a a n/a 0.7 na
S04R000118 Ethytbenzee //a <0.98 <0.97 4na n/a n ns na

a0 000118 :Xvenes (total) U'1g n/a -i.6 <1.6 W/e n/a n/a nta 2 a
504000118 1,1-D1choroethene 95 <0.76 1.1 n- / n/a n/a 0.7 We

Page: 9

Anmtvte Unit AvereneAtserwis# RI Standard % Blank Result Di licate RPO % Spk Rec X Det Limit Cotat Err%



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-I8-097 P 1,, I or I
Colector CompanyConbmet TekcphoneNo. ProjectCoordinator Data Turnaround

GeniPopciPfiste_1__hms Sttve Trent 373-5869 TRENT. SJ Prke Code 8N
Project DesignatIon Sampling Loestion SAF No. Air Quality 60 Days

216-Z-9 TrenchbChnrctrizatIon forehole -Soil 216-Z-9/C3426 F03-018

leChestNo. Field Logbook No. COA Method ofShipment
HNF-N-3361 119152ESI0 Gvenruet Vdhic o

Shipped To Offsate Property No. BIn of LadIng/Air Hill No.
222-S1b _peA __in__s NA N/A

POSSIBLE SAMPLE HAJARDS/REMARIS
RADIOACTIVE TIE 70: 191Y5 C codc N-

Special Handling mad/or Storage Type of Container

No, orCentainer(s) t

40w.L 6f.L .111n,

kmpe1()in &e* =a(2 i
specidi sec.

SAMPLE ANALYSIS

SB1p c o4 MatiX Swnpe Date sampl TimN
8191Y4 SOIL

CHAIN OF POSSESSION Sign/Print Names
Reimodisbcd Bycin n~Jb Reodivodfly I" It

S n T
Rclingpjiw&H I iR oed F Recon ~ Datot iqz

Relhwqise BI3ReatOved From D~icTrce Receivcd IyJSIOmtd hrn Dflate/

Rerwiise [3y4Lomncvd Firm De/i me Reen Byt5ege Ia DafMnc

ReallBisdReiOved From DTJfTI.U 4 r wd yStrnd I,,

~Reliniid lly'Rcnwvd Fom

7 iAnORATORY Rccvod II)
SECTION

Date/iTne eonvud ByfStwed bi Dbtefrine

Tia

SPECIAL INSTRUCI1ONS
*The abratmy si tijew a decton inM of p' aid IC 01 p~.g c pm dpi inrl p

rcspOclivoly.

(1) VOA -S260A -Coopltl; VOA- 260A (Add-Cn) fAceglrik, Heane. -- Btyltcratc)
VOA -270A CL): Snni-VOA- 827OA (Ad-On) 1A-T. hykbmenc,

(3) Gross aGross a Spectoscopy 1Cesia.137.Cobat-60, Etaopium-52, bmophun-
154.Eumpiu-15 5}; GaaSpec--A 3~Ao-125. C. :m-114};Ameriian241; Lwetoli

uu fTh 232;.9 - sr-Um; Mcnu

95j

dy; Cb

tn

CSTu. o&r

Dwarlm

FINALSAMPLE Disr-WnMelhd~ Di poseDy
bl DISPOSITION

A.6O 0 i8(O3/O 3)

DateTie



GENERATOR KNOWLEDGE INFORMATION

1. Chainof Cusody Number CACNCA 18B4782S20 Customer Identiicalon Nurber

2. Ust generator knowtodge or description of process that produced sample. Or list desciption of sample source:

216-Z-9 Trench DNAPL Investigation

MSOS AvaJiable? @) NO Yes Hanford MSDS No.

3. List all wesic codes and constituents associated wilh the waste or medla that was sampled, regardless of CERCLA status.
a) Does the sample contain any of the foning listed waste codes?

By checking 'unknown" the custome understands that no knowledge is avaflablo following a careful search.
List Federal Waste Code(s): List Constituent(s):

P Codes:

U Codes:

K Codes:

FCodes; Pool Carbon tetrachloride

b) List applcable characterisic waste codes, flash point. pH. constituents, and concentrations as appropdata.

DooI: ElFP<100'F E FP 10<I40'F 0 DOTOvIdizr

0002- E pH _<2 D pH 112.5 0 Solid Corroesive (WSC2)

D003: 0 Cyanide 0 Sulfide 0 Water Reactive [J Other
D004-Dl43 (Identify applicable waste codes and concentrations): (i.e.. peroxde frmerexplOsi, air reacti;e)

o Yes
O yes
OYes
@Yes

Oves
Syes

o yes
o Yes

® No

*No

@) No
ONO

*No
@No

®No

@9 No

o Unknown

0 Unknowr
o Unknown

o Unknown

o Unknown
o Unknown
o Unknown
o Unknown

c) If dhraotds~t g known underI ng hazardous constituents (UHCs) reasonably expected to be present. and their corwenratflons that may be
present above LD treatment stan aid (40 CFR 268.48):

N/A

d) List any known Land Disposal Restrictions (LDR) subcategories, If applicable (40 CFR 268.40):

N/A

a) List any applicable Washington State dangeous waste codes: ue Ifed)

WTO1: O Yes @ No Q Unknown
WTOZ0 Yes @No 0 Unknown
Woo1: OYes @No OUnknown
List consituents and concentrations:

4. Is this material TSCA regulated for PCBs?

(*State mixture rule for Ignitability)
WPOI: OYes S No
wp 0 OYes ®No
WP0: 0 es @No
F003:' 0 Yes @ No

Q Yes @9 No Q Unknown Q Analis Requested

List concentration If applicable
If yes, what Is the sourca of the PCBs? (smi TSCA PC Hanford Sit User Guide, DOEIRL-2001-50)

o PCB Liquid Waste 0 PC0 Bulk Product Waste [ PCI Transkrmer WO ppn 0 Unknown

[ PCB RemediaonP Waste C PsR Waste E PCS conbaninated electrical equipment (capachorballast) <50 ppm

o PCB Spt Material D PC1 Item 0 Other PCB Waste Qist)

& Is this material YRU? 0 Yes SNo @ Unknown

6 ACCURACY OF INFORMATION
Based on y In of those Individuals i y rSponsl for Obtaining this Information. that to the best of my knowledge. the Information
entered In tis do tu~ ratea l

print -S=gn Datezo o

Pta. I of 1 A-002--90 (08tW)
01( 0)I 0 o r;II

o Unknown
o Unknown
o Unknown
o Unknown

V



Page: 1016-jm-2004 07:58:45
A-0002-1(21)

CORE NUMBER: 222S20040101
SEGMENT 0: k191Y4-A

SEGMEIT PORTION: VGA

su leE I

Attachment 2
29 TREACHS

Data Sumary Report

AS Anslyte Get Lli t Count Erriunit ttandard X R tank RotuIt Duplicate Averace I RPl ti Sek Re I
s400123 Vinyl Chloride up/Kg /A <.e+02 <1.5e+02 n/a n/a nfa n/a 1.+02 _la

SO4NO0123 -Chloromet u/I n/a A.6TS02 0.6e+02 We.MI+n2 n/a 2.e02 n a
S044000123 MethyLene Chloride u/g n/a <1.3e+02 <1.2e+02 n a nlj t&o
s04000123 Acetone a <92 5 .9e+02 n/a n/! n1 n/a a9.0+01 na
80410001 l,1-Dichloroethune u .g n/s <80 <79 n/a a a n/a 8.e+l n/a

SC4MOO13 I.2-Dichtoroethene (cis & tran U9/Kg naF <1.4e+2 <1.4.+02 n/a a na n/a 1.e+02 n/a
804MtCC123 ct torof ari 4gK /l <2 <Th1 n/ / / n/af 7. +01 n/a

6s0414000123 _ ,2-Dichlorosthane ugK n/'76 <73 n/a /a n/la n/sl 7._+_1 n/
S0GII000123 _ 2-Butanone /2 <1 / n/a W/ n/a ?.6+01 n/a

s0m000123 _1,,1-Trlcltoroethine MKa U0 <9 n/a n/a nlL . L .|SDAMpq12 Tr-ichLoroethng rg/a 47 <6 <75 n/a n/a n/m n/a 7.e+01 MIR

50414000123 _Beniane gfg94| <66 <45 n/ nja n/ nf 6.e+01 ~n /p
|8041000123 __4-Methy-2-nentatwnw ua...... n/a c74 <73 fl/u n/S nfla ......n/a 7.0+01 * flg
8s0414000123 _Tetrachloroothene ugK ~ n a <i7D <9 n/******* n/ na n/a 7.0+01 *f /a

ts0j....2....u.n.../K 1.0.+02 c6M <63 n/a n/ n/a n/ 7.e+T n/
304 _12 Chlorchbnzene up/Kg 99 <76 <Th n/a n/a n/a n/a 7._+__ n/_
|$041000123 Et ybeniene u/Kg na <9____ 97 n/a n/a n/jj n/a 1 .e+V2 ...... JL

S04m 23 Xyene wtota u s - n/a 1,6+02 <1.e+02 na n/a n/a n/a 2.e02 Ma
s04M000123 1.11-Dichlorethean u/mg 79 <76 <75 n/a n/a n/a n/a 7.e+01 n/a

0n



CH2M-0401824

Attachment 3

SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversbeet

000013



Z9 TRENCH4
216-Z-9 Borehole samples
Group 222S20040061

B17N61
3x40 rnL amber

glass septum bottle
(cool 4CC)

804M000022
VOA

(to&S 826M3)

(10w4cvd)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XR8
60 mL amber

glass septum bottle
(cool 40C)

5
S04M000099

Received

VA

S04M000106
8VOA

(Method 8270C)

B190T8-A
20 mL glassipoly

5
S04M 0097

GCA radsrwn

Extruc9
Acid
fligeut

S04M000107

(Method 8082)

B18XR8
60 mL amber

glass septum bottle
(cool 40 C)

5
SO4MOO0100

Received

Euvronewtal 1
Acid
Thge

S04M000108
Pand"'Pu

I1

S04M000228 S04M000102
St IC: F, CL KO,

NOq. PO. SO,

B18XR8
120 ml bottle
(cool 40 C)

5
SO4M000101

Received

S nttide

Acid f9 rsmngal 19

" dffi

S04M000103
ICP: S, AsBa, Be,

Bi, Cd. C., CU,
Mh Li, Mn, N-i,

SA& , t, Zn

1

S04M000104 SO4MOO0105
ToW Alph/Bet IC: NH

GFlA: "to, mSb, wts,

IC/PMS ,"U,

Total Thanium

c')

1 
-1



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XW3
Rx40 mL amber

glass septum bottle
(cool 40 C)

S04M000096
VOA

(Metd 1260B)

Vow-levef

B18XR8
3x5 g EnCore

Sampler
(cool 4C)

S04M000095
V'OA

(M 8260B)
(ilgfthevl)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040100

B17N64
Ux4Omlamber

glass septum bole
(cool40C)

S04M000115
V'OA

04nod 826OB)

Oaw-evel)

B17N64-A
2x40 ml, amber

glass septum bottle
(cool4*C)

S04M000124

(NMod"82SB)

(additiu l1ow-kent

B17N68
3x5 g EnCo

sampler
(cool 40(C)

S04M000116
yak

(Mh 860)

(0igh-level)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040101

B191Y4
3z40 mL amber

glass septn bottle
(cool 4*C)

84M000 118
VOA

(&htod 026Dfr

(p= 1=vda ox0w1

B191Y4-A

SO4M0O123
VOA

(Method 826D)

B191Y4 B191Y4
60 mL amber 500 mL bottle
glass bottle
(cool 4C)

SO4MOO 119 SO4MOO0120
Received Racived

AnOaysis request wa cceled per customer
contact on 4f28W04. Samples were retured to

customer on 4t29104.



CH2M-0401824

ALtachment 4

SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet
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FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-18-058 Pae 1 of J

Collector Company Contact Telephose No. Project Coordinator Price Code 8N Data Trnarou n
Porc/Pflstlr/Hugs Steve Treat 373-5869 ThENT, SJ

Project Designatins Sampling Location SAF No. Air Qualiy 6
216-Z-9 Tinch Characteirillon Borehole -Soil 216-Z9/C3426 - Interval t4o'6916' -- Q0l-01. D

ICe C e N Field Logbook No. COA Mctlod of Shipment
II- o f - 1INP-N-3361 119152ES10 Oovermntt vehile

Shipped To Otisite Property No. BI of ladiugIAir BIll No.
22-S Lab Operations NMA /A

POSSiIHLE! SAMPILF, HAZARDS/RFMARKS

RADJOAC7YE 7T7 TO: BM7NNO PreservAtion Col

P

Special Handling and/or Storage TypC of Container

S4MPLERS. Collect 5 girth e encore eanpler. If/RAD <0.3 No, orContflner(s)
,nrenhr take sample to WSCF Sample analysis mwt occur in 48
hours or prerr with mtinemd. Volume

setimon

SAMPLE ANALYSIS

SamplcNo. Maix' Samnioc Dowe &anblo im

B17N61 SOIL ,-939 g- -

CHAIN OF POSSESSION sigalPrint Names SPECIAL INSTRUCTIONS Matunx

W W1

Rebnquithed By/Remtved Faxa 1 g d (1)vdySie 1{ DliuS VOA - 82A - Carmtt; VOA . 8260A (Add-On) (Acetnitrile. Hle.,n a-B&Ay -ncnl

Reines By/Rmov Jn ByNSord in ,; W ne /,-EdO
0-oi

Rlil!iHed T :nW (,se5- %pi, RcidyteIS Dat/i'un- _wr-n.

- bra 14-
Rclimlpised 8),anmo4ed Fmm Dzater"Me Rvceived ByIStored T. Dxt/wan XOt

lasld By/R enoved Frorn Dalem Rceived BP3S1=6e in D.teRime

B.fORA TORY Rceed By Ti Nk Duerr.me

SECTION
AUALSAMPLE D ielhedd Diomally D0i

- SPOSITONI
*K*003-1 B(M303)



FLUOR IHnford Inc. CENTRAL PLATEAU CHAIN OF CUSTODYJSAMPLE ANALYSIS REQUEST A03-018-082 Ig -1 I

Coleftor Company Contact Telcphose a. rject Cowdinater r C Data Turnaround
Pope/Pfisterfflugh __/Wierg StEve Trnt 373-5869 TRENT, Si e SN

Projfet Je"ignation Samping Location SAFIo. Air Quality 7 60 Days
216-2-9 Trmclcharacterizsion Rorhole - Soil 216-1-9/C3426 tem IO F03-O1H

lee Chest No. FMld Legbook No. COA Methad of Shipment
INF-N4-3361 11952ESIO Gemfoment Vehicle

Shipped To OffWite Property No. DO[ of Leding/Air Bill N.L
222-S Lab Oprations N/A M/A

POSSIBLE SAMPLEi HAZARDS/REMARKS
£ctl A1C

Preservation

Type of Coutalner P
Special II. ndhiag umtd/or SworsgeNaofCnaer) _______ ___ ___ ____

No. of Contsiver(m) 3

volumeSg

-searem ( i

SAMPLE ANALYSIS

sarnpke No. Matrix Sample Doma Sample lme

B18XRB SOIL 7 g_

CHAIN OF POSSESSION Sign/Prnt Names SPECIAL INSTRUCTIONS Matrix

Re~iJte ilrC~C% Fom vIStr I S-StNI
R _ _ _n _ _R__ _ F.4(1) VOA - 8260A- Conpwle, VOA - 8260A (Add-fo) lAccioriik, FlexImac, n-BiKylbcnwe} srain I4en Prop' l -7 f Reciwu jv '5- wmI

ROEnquished By/Re ved Prom DakiTnme Rucovd Bvostm d im D21M/CiC

Relinquiuhed By4temoved D wio- R'nwd BSforad Dtn n Ws

R&Wntlied Byfrtemoved Fra Dat/Time Reznd =StnocS T Daflrime t-p
I Uqild

Reliimdari By'Retmoved Rom DAdii ccivod By/Stored prmt W-o,

Retinquish:d iy'Reitwrd From Dd/Tium itedvd Byrored In Dafct'fIo

IABORA1tO Re-eivd B
SECTION

FINALSAMIPLE Dimosalmdthod Iosd D/Tm

IMtSPO)SjTION

A-6003-618(03103).



C?4lector Company Contact Telephone No. Project Cordinnr 7r Code NDta Turaround
Pop&/PftWHughes/Wibcrg Steve irent 373-5869 TRENT, SJ 8N

Project Designatioa Sampilg Location SAF No. Air Quality [ 60 Days
216-Z-9 Trnch ChIacrizaton Dorehole -Soil 216-2-9/C3426 - S03-018

Ice Chit No. Feld Logbook No. COA Method of Shipment
Lg 6- i C 2-7 HNF-N-3361 119152ESIO Govumment Vehicle

Shipped To Offitte Property No. Bill of Lading/Air Bill No.
222-S Lab Operations /A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

Preservalion

Special Ihadling and/or Storage Type of Container

No. of Container(s)

Volume

Sn ee (I)hi

SAMPLE ANALYSIS

Sample No. matrix' Sq Dote Seple lime

B1 BXW3 SOIL ~ '~~ 6 _ __ __ _ _ _ _ _ _ _ _ _

CHAIN OP POSSESSION SlgnJPrfint Names

Aq eoq e.dr = 0e 'eccived ystorc dI DaLlin

r Rr dB;

ReliWuindvdBvRvcdFma hr DC Rtcebed By/Sered I DaSTFV

RehliquishlIl Hy/Iteoved From Dinm Received By/Stored ITi Dato(TimO

Relinquitbod ByiRemCvd FnnI DatdeTme

LABORATORY Receved By
SECTION

lINAL SAMPLE Diqpsal M
DISPOSMON

Recinel By/StoId In 1;w..rrim

Tile

SPECIAL INSTRUCTIONS

(1) VOA - 8260A - Cwnpkre VOA - 9260A (k-Ot) (Aceonitrile. HEwne. n-Butylbzena)

NMatrix
*-

50wyS,

L--LIq.k

DispnwadBy

A-6003-618(03103) '

C

F0-omis-og 091 ---FLUOR Hanford Inc. CENTRAL PLATEAU CHATI OF CUS'N)DY/SAMPLE ANALYSIS REQUEST I



1. SHIP FROM U.S. DEPT. RYRADIOACTIVE 0000327 3.
Company Fluor Hanford, InC SHIPMENT RECORD al n
Address Z-9 Trench / 200W Ship Prepaid J Collect 4.

Caty,State,Zip Richland, WIA 99352 V 0 Molar flAir Psgr flups
Contact M. A. Baechler Rail ArCargo E rror

Phone 509-531-0638 SHIPMENT AUTHORIZATION NUMBER
2. SHIP TO Markings Applied . I For Normal Form only 7.
Company CR2M HI 11 Hanford Group Radioactive - LSA D Identify

Address 222-S Analytical Laboratory / 200W Radioactive-SCO f PhysicalForm [] LUquld [] Gas

City.state.Zip Richland, WA 99352 Type A 0 sd
Type B with trefol [2 Chemical Form [] Elemental

Attention R. Af. Buslaw - SAescrDption 8. [ Metal E) Nitrate
Phone 509-373-4314 LEA- Oxide E Mixture
5. HM Proper Shipping Name: Radioactve Material SA-l Other

excepted package - empty packaging 7 UN2910 LSA-1 E EMERGENCY RESPONSE 9.
excepted package - InstrUnmeit Or artIcles 7 UN2910 SCO- Telephone 009-03/3--300
excepted package - limited quantity of material 7 UN2910 SCO-11 Emergency Response Guid(s) I
excepted package - articles manufactured from 7 UN2910 Labels Applied 10.
natural or depleted uranium or natural thorum Highway Route Controlled Quantity
Special Form, n.o .s. 7 UN2974 R octive White - Exdusive Use Shipment
L n.o.s. 7 UN2912 Radiadtive Yellow -i [J with Instructons
Flais ~n 7 UN2982 RadioactIve YeEOW- III Placards Applied

Surface Contaminated Objc 7 UN291 Subsidiary Hazard E if Rail Spoclf
FissileExcepted.Grams 2.612E-5

I Type A Package 7 UTN2915 Excepted Package Statement C
Warning - Fissile Materi Controlled Shipment. Do Not Load More Than __._ Packages Per Vehicle. In LeadIng and Storage Areas, Keep at Least

20 Feet From Other Padages Bearing Radioactive Labels.

11. No. Pt Mo P.ckag. COC/Spec I No. I Seal No. _ Isotopes TJ. 6n1e'ack'a. Gr.wt.K.

1 VPS-BXI T- 4H2V/X71//03/USA - 2/A AM-241, PU-239 b.40E5

005 /M4563 -

(Shipper may describe package In detail mn one of the unused lines above) TOTALS 0 6-"thf

12. This is to codify the above named materials are properly classified, described, packaged, marked and abeled, and are in proper condition for
ra I I ng to e cable regulatis of the Department of Transportation.

of DOE-RL Date Organlratlon Complete Cost Code (Inc. End Funcd or)

il Li _AK 1f I04/14/2004 FH Geosciences Support 119152ES20
13. e Ra8 of Packge Doe Rate @ 1 Meter from Surface Smeare u utr Contarner I KUU LUAU UK norLUSIVE USE

0.005 or _ mSvmr <cc or o mSvihr <0.41 BE (22 dpm) R y /c 2 Surface <2 mv/r (200 mrem/hr)

S5 <0.04 B (2.2 dpm) a /cm 2  @ 2 meters <0.1 mSvr (10 mrenhr)

Additional Data nd Instrucons Iri eL mt rs ee e U i g N 1 y<0.6r mrm/hr 14y) 0.6 r mrnvli(N~a) bl. 2-2 HSRCM @ Cab <0.02 mSv/hir (2 mren br)
One. Readings on Internal Packaging) Onsite UIts or sleeper (Using N+R )

ig r- nMug. is 10, Survey NO. De

14C RE IEAVE
deate

Shipment has been inspected and verified to be In compliance with DOT regulations
Authorized Printed Date
Signature Name

isAI AUS"ORZ TTO F SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Unenioll (am)
CERTIFICATION El Cargo Alrcrat Only [ Ld Qty [ ResearchMedical Diagnosb

F N/A Labels Applied 5 <3 T.I. rl Human Medcal Research

17 OFFSITEAUTHORIZATION
Fracking No. Onto Shipped Rou| ETA

burvoyed by Uats Approved for Stipment ttot [jets

A-l003-214 (08/01)

0000 0 42



FLUOR Haford Inc. CENTRAL PLATE AU CIAJN OF CUSTODYSAMPLE ANALYSIS REQUET F03-018-096

Clw. C Con Telepboe No* Prokel Coardinatlr Price Cde SN D . T trar tmd

r~q/- A-r ,7 _.&%F'. -60 DaysPro lect Dedumalim Sanmlihan c; Air Quac1ty E
21 6-Z-9 Treach Chaactenation Boreuhole - Sail 2/ 6 7-- F03.l .B

ecChelt #r. Field LoEbook No. COA MethodotShkptent
r R pPF-t -4 1 - / E

Shisned To Offdte Prapeny No 15. or LadbWAir BillNe
22M LabOprabors- ---

POSSIBLE SAMPLE HAZARDSREMARKS

Premirum NOii _ _

Special Handling uidior Storage TyrrContswer
No. of CotSiwner(s)

Volume

SAMPLE ANALYSIS

Saw~~.Matim ' Sam*l Date Sumic lrn

B1 90T8 L 1 41 9/ 3 ---

CHAIN OF POSSESSION sigmTriut Namm SPECIAL INSTRUCiONS

einqwshed 3yte -,trnt i5 evl DeTre i g9.

w -
Retmquished Uy.'R4*"4 ram DAWMLfn Received Bydd 1.t DW. Aim

A-A6Retinquigited ByMcumved Fmin Dat/1hma Recced By'Stvrvtit DileIi

Rehmqusjhtd ycmmvdJ-'m Dalwri ReccivwdBy~Oredlm Duoer'mc

Relnuiusled By'lemavad I'm Datr1-imc Received Bywed In Dataerime X-CA.

Remqinihud ByR.awdFmm Dathme ecivd Dyltradln Daterime

LABORATORY RuteiBtY itle
SECTION

FINAL SAMPLE iisPl MItt Despned By - Datme

DISPOSfON

A-6003-61(0303)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE A NALYSIS REQUEST F3-018-082 l Pu 1 or I

Collector Company Contact Telephone No, Project Coordinator 7fl Code 8N Data Tunarnird
StPoph/pstermughes/Wiberg Sieve Treat 373-5869 TRENT, SJ
Project Designation Sana ptlaR Location SAF No. Air Quality

216-Z-9 Treocd Chactrizion Borehole - Sod 216-Z-9tC3 426  F03-Da

tce Chest N, Field Logbook No. COA Method of Shipment
HNF-T-3361 I11915-2ESIG Govermnent Vehicle

Siippcd To Offhite Property No. MiI of Lading/Air Bill No.
222-S Lab Operations N/A NA

POSSIBLE SAMPLE HAZARVS/REMARKS

Prnservation

Special HndlIng and/or storage Type of Container
No. of Contulner(s) 2 1

Volume

Seeit=m()h Ssitrmt2)ia

SAMPLE ANALYSIS

sample No. PAWNx Samnl Date Sninpi: Time

a1 $XRBIL 4

CHAIN OF POSSESSION Sign/Print laraes SPECLAL INSTRUCTIONS Matrix *

te tcf yJeo r Dmoiiiic Recelncd U3y/arcd In 5-W m

00r 4 /t AJ wr & (1) Seol-VOA -8270A CCL); SWni-VOA -270A (Adi-On) [IA4-Trfcttw'hwczn,
.I10 A~lw vv~on efiyhnn r yLV iesooe,Tiimty*pfspute);FC~s-8O2'YY rw mrTi pph* PCtl 8%2 i;

id iCt T 2) IcPMls s60A CAL); ICMoa6D10A (Ada) (Arsnnky ByfimnBilmuti, Lead, si-Tr.
SLitium, Phosplarn. Seltnjim, Stroutian ; Mercury - 7471 -(CV); IC AMimrs - 300 0 Chioride. W -Ww

- Fluaride, Nitrrena in NiLIUC, NrPgs inbirlio hsphalw, Salic); AtmWIIAI 0+, Total Cyarik - O_
RcliNquited qRenwedr errinn //0 Itiaeld iwlb 901C Sutfides-9030.pH(Soi)-9045 300.7 A-Aj

% lr cdytenonF Dde Received y/Sloemd In -IfDatoimne T-Tw

Itelinquised By menovel From D SKe Tfl Reoeived flySrcmd In DataoTine X -

Seliquied By/1Intnedlmm DrT'ue RecciM4 vdyStared In DataoTiwit 1
4
cp'ntai / ? nJEe4

LABORATORY R-c TlC 91;*

FINALSAMPLE DbpsaaMcid BD
DISPOSMON

A-BOOS-3 18(03)03)



1. SHIP FROM U.S. DEPT. OF ENERGY C/O RADIOACTIVE 0000331 a
Company Fluor Hanford, .nc. SHIPMENT RECORD Page o
Address Z-9 Trench / 200W Ship R Prepaid E Collect 4.
City,State,Zip Richland, WA 99352

ia S Motr flAir Psgr ElUPs
Contact M. A. Baechler fRil El Air Cargo [I Site Carrier
Phone S09-531-0638 SHIPMENT AUTHORIZATION NUMBER N/A

.S1- iTO Markings Applied 6. For Normal Form only 7.
Company CH2M hill Hanford Group RUdioactive - LSA y Identify

Address 222-S Laboratory / 200W Radioactive - SO Physical Form El Liquid Li Gas

CityState,Zip Richland, WA 99352 TypeA SOed
Type B W'th trefoll Chemical Form [ Elemenial

Attention 5 . A- Bu haw Description 8. j Metal El Nitrate
PrionI 509-373-4314 SA-l Z OxIde f Mixture
5. HM Propwr Shipping Name! Radloactive Material, LSA- Oth

excepted package - empty packaging 7 UN291O LSA-Iii 1 C EMERGENCY RESPONSE
excepted package - instrumonts or arkdas 7 UN2910 SCC-1 [ T.Wphon 509-373-SS n
excepted puckage - limited quantity of material 7 UN2910 SCO-11
excepted package - articles manufactured from 7 UN291O Labels Applied io. Emergency Response Guide(s) 163

natural or depleted uranium or natural thorium Empty Highway Route Controlled Quantity
Spedal Form, n.o.s. 7 UN2974 Radioactve White - i Exclusive Use Shipment
Lno Specfic Advty, n.o.s. 7 UN2912 Radioactive Yhliw - II c with instructions
n.o.s, 7 UN2982 RadioacIve Yellwv - I - Placards Applied

Fisil, ~os,7 N218Subsidiary Hazard EJ If Rail Specify:
Surface Contarn[nated Object 7 UN2913 Fisalie Excepted, Grams 3. 55E-4 S

X Type A Package 7 UN2915 Excepted Package Statement E
Warning -- Fissle Material Controlled Shipment. Do Not Load More Than /il.. Packages Per Vehide. In Loading and Storage Areas, Keep at Least

20 Feet From Other Packages Rearing Radloactive Labels.
11. -tg M *diicel COCISpec Sorial No. Seal No. isotopes T.q. Package e~t

VPS-BXKT- 4H2V/XUi/S/O3/USA 2/03- N/A AIR-241, Pu-239 6,6.E6
00i /M45 0d0024

(Shipper may dasorfee package In detail on one of the unused ines above) TTL

12. IThM 15 to c Iry we above nam d marnenm Sre properly clainu, described, packaged, maret and labelfd, ano are in proper conditon Igr
[un on aing to applicable re 4/2ations of the epartment of Transportation.
Cer r' gn On If of DOE-L at Organization Complete Coat Code (Inc. End Function)

r'r"'90"I I 04/16/2004 1 Ff1 Geoscienices Support I119152ES20
13 63nabJ i5j w te MTamle Dose Rate G I Meter from Surface smears of Outer uontainer I RUCK LUAU UR EXLUSIVE USE

<0.005w _ mSvlhr c0 cg or 'roS/hr 0.41 Bq (22 dpm; B y /cm 2 Surface <2 mSy/hr (200 mremhr)

.5or _ mrm/hr(N+y)004 q (22 dpm) o jn 2  @ 2 meters <0.1 mSv/hr (10 mren/hr)

Addidonlal Data and Instructions :Tb 2-2 HSRCM Cab <0.02 rnSy/hr (2 mrern/hr)
inc. Reading on intwrnl Packaging) Onslie Limits r lp Usk N+11 y)

S ur -Rdat~n goig Bldg. fJ 4_I Survey No. Date

_,zA2-._ 1C975 J + /
14. RECEIVER

Nu bd.4 DrPj IG j RE U"gWtSIN

15.
Shipment has been inspected and vorified to be in compliance with DOT regulations
Authorized Printod Date
Signature Name

16. A NO 1?514 FO SHIPMENT
AiR TRANSPORT CARGO AIRCRAFT PASSENGER A1RCRAFT Pkg. Dimenrjons cm
CERTIFJCATION [ Cargo Airotaf Only f Ltd Qty []ResearV/Medical Diagnosis

N/A Labels Applied <3 T.I. []Human Medical Research

17. 3FRITE AUYAORIZATIO
Track" NO, Date Shipped Routng ETA

Surveyed By Uae Approved for hipurent Ofsle Date

-) 348%1)



FLUOR hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-D18.059 P"s I of J

Collector Compuny Coutact 'Telephone No. Project Coordinatur
Pope/Plriderilughes Steve Trent 373-P69 TREC, S1 DataTuiarud

Project Desinatio Sampling Localno SA No. Air Quality 60 Days
21 6-Z9 Trench Chmceriantion Borehole - Soil 216-7-9C3426 - Interva) 1 1'-1215 F03-O A Q

Ice Chest N, e- FieldLogbook No. %^ Y 19 COA Method of ShIpmenmt
HNF-Ni-33 *.w' 119152ES1 0 Coyeummun Vehicle

Shipped To Offste Proierty No. Bill of Ladng/Air Bill No.
222-S Lab Opcratioru N/A _NA

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: BI7NN4 Preservation

a~s*
Special Handling and/or Storage TIe i Cotaner -

9SIMPLERS TO PUTS. ge! r(m each vial with d enor sampler No- of Container(s) 5
Bottles are pre-fabeled Write the fIft numberfronz the chain on
ach waL Volume

SAMPIE ANALYSIS

Sample No. Mazrix S Sample Date Sample Time

917NO4 SOIL a

CHAIN OF POSSSION SIgn/Prlut Names SPECIAL INSTRUCTIONS Matrix

Wi uSihdByjwkmoved D" Im Rmdvw l d I Dwe!Timeg qy " 222-S Lakbctoty %AI rovie 40 mL VOA vials that have bha pa-pnctvwd Waih sod'ur. bislfate.

(I) VOA - 8260A - CwAple; VOA . 8260A (Ad&On) {Acetankrile, Heane, n-iylbnc) SO-id
Relinquished B'Remnved Fum me Reoived Bynsoed In D&wwimne !u-S~ir

Rdimqbisb ByVRlMowMl Funx DaloTit kncivd SySkoaeL In Dme-Time A

m-nui l

Rclinquished By/Ramwv From DatwTime Rncved By'Smrtedn Dawime

Rdinquinhed ByflRemved From Datufne Rwived BySiored li D21T0 I Cine

Rdinquished Bwkemcvnd Frmm DataTie]Tw R ysS d 1. DaleTime

LA1ORATORY ReceivedBy T1D19

FINAL SAMPLE Disposalm Mhod Diposedy

DISPOSITION

A-4003-6l8(0303)



ItLUOR Hanford Ice. CENTRAL PLATEAU CHAIN OP CUSTODY/SAMPLE ANALYSIS REQUEST P03-018-060 INP ] of 1

Collector Company Contact TelepJoue No. Froect Coordinator
Poe/Pfiterlughes Steve Trent S73-59 TRENT, S1 Price Code SN Daa Turnround

Project Dedgmatiou Sampling Location SAY No. Air Quality [ 60 Days
216-Z-9 Trench Characteriutlon Bortoic, - Soil 216-Z-9/C3426 - Intarval 119'- 121.5' F03-018

tee Chest No.... o Field Logbotk No. *-'t COA MethOd of Shipment
HNF-N4*Mr 4S.-i 119152ESIO OoWMment Vehicle

Sidpped To OTaite Property No. Bill of Lading/Air Blil No.
222-S Lab Operations N/A MA

POSSIXLE SAMPLE HA7ARDSfREMAIKS

RADIOACTIVE T7E TO: B 7h4

Special Handling and/or Storage rype of Coniner
SAMPI FRS: Collect 5 g with Ike encore rplkr. if R4D <0a No. of Conlainer(s)
mremnfr ake samnqk to W3CF Sample analyj/ must occur in 48
hourr apreserve with jn1ehfmd Volume

Ss (I n

SAMPLE ANALYSIS

Sample No. NMix * Sample Date Sample Time

B17NW8 SOIL *-/916
5171768

CHAIN OF POSSESSION Sign/Print Nemes SPECIAL INSTRUCTIONS Mldri*

R1s yr1 !2/0 ,ii D (1) VDA - 8260A- Cnpictr, VOA - 826DA (Addt-n) (Acetoriile, Hexame, n-Buhytcnzee

Retinqiid BidtR w hWnn D3 Time RV eM 1 idByStraed n Datciw SMw:

Reli*mished By/Removed Fram DESTiNe Recivad ByaSteoad To Oesl-a 1

ReIauAWxd B'Rnnmoved From Datoiw Reerond By'Stcwad In DfifiieO

L.tlyd

Re1bquished Hyftamoved Fmin Ddoiue Recemt Byj'Surd Em Daftime - X-ab

Re'Ikiuqidhed Ry/Rarcovcd From DaIeJTNI Reccived Bv/Stoued I DasnTru"

LABORATORY ReceivedBy Ti

SEC"ON
FINAL SAMPLE Di4p61d Mcthod Dibpoqed Dy Dma

DISPOSIT10ON

A-6003-618(03103)

FLUOR Hanford Inc. F03-018-060 JPW 1 -f -ICENTRA L PLATEA U CH AIN OF CUSTODYrNAMPLE ANAL MYS REQUET I


